ABSTRACT Ochlerotatus albifasciatus (Macquart) (Diptera: Culicidae) is a mosquito species of medical and veterinary importance, usually associated with temporary groundwater habitats. Eggs obtained from females collected in Có rdoba city, in the center of Argentina, were studied using scanning electron microscopy. The eggs are elliptical in outline, measuring Ϸ615.7 Ϯ 37.24 m in length (l) and 180.7 Ϯ 22.87 m in width (w), with an egg index (l/w ratio) of 2.9 Ð3.7. The outer chorionic sculpture has racquet-shaped and wristwatch-shaped cells consisting of a small central tubercle surrounded by larger tubercles and followed by a row of smaller tubercles on one or both sides, respectively, although variations between regions of the egg were observed. The micropylar apparatus has a collar with evident molding and edges of determined length, albeit irregular, with deÞned margins for the transition area and a thickness of Ϸ10.7 m. The margins of the micropylar disc are raised and the disc measures Ϸ21.1 m in diameter. The micropyle is distinct.
Ochlerotatus (Ochlerotatus) albifasciatus (Macquart) (ϭAedes albifasciatus; see Reinert et al. 2000 ) is a South American (Neotropical Region) ßoodwater mosquito that occurs from Brazil and Bolivia to as far south as Tierra del Fuego (Mitchell and Darsie 1985) . It is the main vector of the western equine encephalomyelitis virus in Argentina (Mitchell et al. 1987 , Avilé s et al. 1992 ) and possibly other arboviruses (Sabattini et al. 1985) . A combination of Þeld Þndings and experimental research suggests it is a potential vector of Dirofilaria immitis (Vezzani et al. 2006 ). In addition, as this species attacks humans and domestic animals, in vast zones it can be a nuisance due to allergic reactions from its bites (Docena et al. 1999) . In central Argentina, losses in dairy production have been attributed to peak densities of this mosquito (Ludueñ a Almeida 1994) .
Several characteristics of mosquitoes have been used for their identiÞcation, but only a small number of species have had their eggs studied. The eggs of Ϸ84% of the species of the tribe Aedini are unknown (Reinert 2005) . Descriptions of mosquito eggs based on scanning electron microscopy (SEM) can aid species identiÞcation and be used for immature mosquito habitat studies, being particularly relevant for medically important species such as Oc. albifasciatus. Because the systematics of the tribe has been intensely studied, with proposals of reclassiÞcation (Reinert 2000; Reinert et al. 2004 Reinert et al. , 2006 Reinert et al. , 2008 , information on the egg morphology could constitute an important addition.
Although characteristics of the eggs of Oc. albifasciatus such as drought resistance and installment hatching (Campos and Sy 2006, Campos 2008) have been studied, the morphology of the eggs has not been described in detail yet. The current study had the objectives of describing the eggs of Oc. albifasciatus by means of SEM and measurements of the main structures. Ochlerotatus is accepted as a genus according to Reinert (2000) and Marcondes (2007) .
Materials and Methods
The Oc. albifasciatus eggs used in this study came from females collected in the neighborhood of the city of Có rdoba, Có rdoba Province, in the center of Argentina. In total, 15 females were caught and 49 eggs were obtained. Ten eggs were used for morphological study. The species was identiÞed by morphology, using the key of . Immediately after oviposition, the eggs were removed from the Þlter paper by using a paintbrush. They were Þxed in 2.5% glutaraldehyde and postÞxed in 1% osmium tetroxide, both in 0.1 M sodium cacodylate buffer at pH 7.2. After washing in the same buffer, the eggs were dehydrated in a series of increasing ethanol concentrations and critical-point dried using superdry CO 2 . Next, the eggs were mounted on gold-plated metal supports and observed in a JEOL 5310 scanning electron microscope (Akishima, Tokyo, Japan). The eggs were photographed at magniÞcations of 200 Ð5,000ϫ in dorsal and ventral positions to view the outer chorion and the micropyle.
The measurements were made directly on the images obtained, with the aid of the Semafore digital slow scan image recording system, version 3.1 (Insinooritoimisto J. Rimppi Oy, Finland), analysis software coupled to the JEOL microscope (Joel [Skandinoviska] AB, Soppentuma, Sweden). The parameters measured include total length, total width, micropylar collar thickness, and chorionic cell diameter and circumference. Only the means have been cited. The terminology used for describing the eggs follows Harbach and Knight (1980) . Two-letter abbreviations for mosquito genera are those proposed by Reinert (1975 Reinert ( , 2000 and Reinert et al. (2006) .
Results
The eggs, laid singly, are black and elliptical in outline, with a length of Ϸ615.7 Ϯ 37.24 m and a width of 180.7 Ϯ 22.87 m at their central region (Fig.  1) , with an egg index (l/w ratio) of 2.9 Ð3.7. The anterior extremity (Figs. 1 and 2B) tapers abruptly from midlength, whereas such tapering is more gradual at the posterior extremity (Figs. 1 and 2B ). The ventral surface (upper surface in the natural position) of the outer chorion has irregular cells shaped as "racquets" and others shaped like wristwatches. The larger part of the racquet-shaped cells has a small central tubercle surrounded by Þve to eight larger tubercles, all of them rounded, with a longitudinal diameter of 1.95Ð 4.10 m. A row of Þve to six smaller tubercles is present in the "handle of the racquet". The other cell type, which resembles a wristwatch, also has a central small tubercle in the central area surrounded by other four or Þve larger tubercles. The two lateral arms are composed of a row of three to Þve tubercles (Fig. 3) . These are present in most of the cells observed and comprise a very regular pattern. The same pattern of cells types is observed in the dorsal region of the egg. In this region, the outer chorionic reticulum has a porous appearance and a thickness ranging from 2.5 to 4.1 m at the anterior extremity close to the micropylar apparatus and in the more medial area. The isolated tubercles exhibit wide variation per cell (Fig. 4) . Tubercles of greater diameter in the central region of some cells are characterized as central tubercles. The micropylar apparatus, located in the anterior region of the egg, bears a collar with very evident molding and edges of determined length, albeit irregular, with deÞned margins for the transition area and a thickness of Ϸ9.6 m. The micropylar disc has raised margins and measures Ϸ21.1 m in diameter. The micropyle is evident, with a diameter of Ϸ2.1 m (Fig. 5) .
Discussion
The eggs of a very small number of South American species of the genus Ochlerotatus have been described by means of SEM (Reinert 2000 (Reinert , 2005 . The descriptions of these eggs can be accepted as aids for speciÞc characterization, because of the degree of dissimilarity present in the structure of the outer chorion of these species. Most Ochlerotatus species that have been described exhibit a well developed pattern of sculptures (Reinert et al. 2008) , as also is observed in Oc. albifasciatus. In this species, there is relatively little differentiation between the ventral and dorsal surfaces of the egg, as observed in other ßoodwater mosquitoes, such as Aedes vexans (Meigen) (Linley 1990 ). However, container (or phytotelmata) species show more contrasting patterns (Alencar et al. 2005a,b) , such as larger tubercles and a more intricate reticulum on the ventral surface and small, less prominent tubercles on the dorsal surface, probably linked to some degree of cementing to the substrate (Linley and Service 1994) .
The presence of a central papilla or tubercle in the chorionic cells has been described in several species of Aedini. Matsuo et al. (1974) observed that the chorionic cells of Stegomyia aegypti (L.) and Stegomyia pseudalbopicta Borel have a large papilla in the central area and small tubercles on the periphery. In Haemagogus tropicalis Cerqueira & Antunes, there are always one or two tubercles of greater diameter in the central area, surrounded by smaller tubercles on the periphery, a characteristic that differentiates this species from others in the genus Hemagogus (Alencar et al. 2008) . Oc. albifasciatus has a contrasting pattern because most chorionic cells have a small central tubercle surrounded by larger tubercles.
Structures such as Þlaments seem to have the function of maintaining the adhesion and protecting eggs from removal by predatory insects. Anchorage of the eggs may also grant protection against ßush-ing by rain water. Filaments are observed on the dorsal surface of eggs of Hemagogus equinus Theobald, Hemagogus janthinomys Dyar, and Hemagogus capricornii Lutz and seem to increase the adhesion surface area at the time of oviposition (Linley and Chadee 1991, Alencar et al. 2005b) . The chorionic cells in the dorsal region of the egg of Ochlerotatus terrens (Walker) have elongated tubercles with a very regular pattern (Alencar et al. 2005a) . They are larger on the periphery and are sometimes fused into groups at the vertices. These (Gleiser and Gorla 2007) , the eggs may be washed to depressions where water accumulates and thus may not need anchoring structures. Eggs of Ochlerotatus were considered as deposited singly (Reinert et al. 2004 ), but Reinert et al. (2008) considered the deposition unknown for this species. The sculptural appearance of the outer chorion exhibits notable variety when examined with scanning electron microscopy, boosting the power of morphological studies that were previously limited to optical microscopy. Scanning electron microscopy has opened up the possibility of performing detailed morphological studies with the objective, among others, of contributing to the identiÞcation of mosquitoes (Forattini 2002) . Descriptions of eggs have proved useful to distinguish closely related species, such as the Anopheles quadrimaculatus complex (Reinert et al. 1997) , Hemagogus species (Alencar et al. 2008) , and Toxorhynchytes (Chadee et al. 1987) species. Similar results may be obtained for species of genus Ochlerotatus, which includes some very difÞcult to differentiate species, except by male genitalia, such as Ochlerotatus hastatus (Dyar) and Ochlerotatus oligopistus (Dyar). By recording the morphological characteristics of the eggs of each species, it may be possible to construct keys for identifying mosquito eggs after their collection from egg traps or soil (or debris) samples.
